Given a graph G and a natural number r, we use all possible r-colorings of V (G) and E(G) to introduce chromatic path numbers and chromatic diameters of G. Replacing colorings of E(G) with orientations, we define directed path numbers and directed diameter of G. We formulate 7 open problems.
Let G be a finite connected graph (with the set of vertices V (G) and the set of edges E(G)) endowed with the path metric d (d(u, v) is the length of a shortest path between u and v). A path u 0 , u 1 , . . . , u n is geodesic if d(u 0 , v n ) = n. The diam(G) is the maximal distance between two vertices of G.
For a graph G and a natural number r, we define We recall that the chromatic number χ(G) is the minimal r such that there is an r-coloring of V (G) with no monochrome incident vertices.
If
-coloring of E(G): each edge is colored in colors of its ends. If
-path E (G) = 1. It seems, there are no direct correlation between path V (G) and path E (G). For a graph G, the line graph L G is a graph with the set of vertices E(G) in which two vertices are incident if and only if corresponding edges are incident in G. 1. By [4] , for any natural numbers n and r, there exists a graph
. Moreover, there exists a graph H such that, for any r-coloring of V (H), r-coloring and orientation of E(H), there is a directed, vertex-monochrome and edge-monochrome geodesic path of length n.
By [1],
− −− → diam(G) = 1 if and only if G is a comparability (=transitively orientable) graph. It is well known (Wikipedia) that G is a comparability graph if and only if each cycle of odd length has a triangulated chord. We refer to [1] for some bounds on |V (G)| provided that
For a graph G, we have
• r-path V (G) = 0 if and only if χ(G) = r;
• 2-path E (G) = 1 if and only if G is either cycle or interval;
• − − → path(G) = 1 if and only if G is bipartite.
3. If 2-diam E (G) = 1 then G has no induced triods (in particular, if G is a tree then G is an interval) and each cycle of odd length has a triangulated chord, so G is a comparability graph.
Problem 4. Characterize all graphs
If G is either even cycle or tree then 2-diam V (G) = 1, but 2-diam V (P 5 ) = 2, P 5 is the 5-gonal pyramid. Thus, comparability does not imply 2-diam V (G) = 1 and vise versa. 5. For a graph G and a natural number r, we use the standard notation (see [2] ) R(G, r) :=maximal t such that, under any r-coloring of edges of the complete graph K t , there is a monochrome copy of G.
If 
